AbsTrACT background
The contribution of interpersonal violence (IPV) to trauma burden varies greatly by region. The high rates of IPV in sub-Saharan Africa are thought to relate in part to the high rates of collective violence. Malawi, a country with no history of internal collective violence, provides an excellent setting to evaluate whether collective violence drives the high rates of IPV in this region. Methods This is a retrospective review of a prospective trauma registry from 2009 through 2016 at Kamuzu Central Hospital in Lilongwe, Malawi. Adult (>16 years) victims of IPV were compared with non-intentional trauma victims. Log binomial regression determined factors associated with increased risk of mortality for victims of IPV. results Of 72 488 trauma patients, 25 008 (34.5%) suffered IPV. Victims of IPV were more often male (80.2% vs. 74.8%; p<0.001), younger (median age: 28 years (IQR: 23-34) vs. 30 years (IQR: 24-39); p<0.001), and were more often admitted at night (47.4% vs. 31.9%; p<0.001). Of the IPV victims, 16 .5% admitted alcohol use, compared with only 4.4% in other trauma victims (p<0.001). In regression modeling, compared with extremity injuries, head injuries (3.14, 2.24-4.39; p<0.001) and torso injuries (4.32, 2.98-6.27; p<0.001) had increased risk of mortality. Compared with other or unknown mechanisms, penetrating injuries also had increased risk of mortality (1.46, 95% CI 1.17 to 1.81, p=0.001). Alcohol use was associated with a lower risk of mortality (0.54, 95% CI 0.39 to 0.75; p<0.001). Discussion Even in a sub-Saharan country that never experienced internal collective violence, IPV injury rates are high. Public health efforts to measure and address alcohol use, and studies to determine the role of "mob justice," poverty, and intimate partner violence in IPV, in Malawi are needed. Level of evidence Level III.
InTroDuCTIon
Injuries are the leading cause of mortality and disability-adjusted life years lost globally, with 4.8 million deaths and 211 000 years of life lost annually. The majority of this burden is shouldered by low-income and middle-income countries (LMICs). 1 Although a substantial part of the global burden of trauma is attributable to road traffic injuries and falls, the 2013 global burden of disease study estimated that interpersonal violence accounted for 8.4% of all injury-related deaths. 1 Interpersonal violence is "the intentional use of physical force or power, threatened or actual, against a person or group that results in or has a high likelihood of resulting in injury, death, psychological harm, maldevelopment, or deprivation." 2 Interpersonal violence is divided into family and intimate partner violence and community violence. The former category includes child maltreatment, intimate partner violence, and elder abuse, whereas the latter is broken down into assault by strangers, violence related to property crimes, and violence in workplaces and other institutions. 2 There is a geographic and regional variation in the incidence and prevalence of injuries from interpersonal violence. WHO data indicate that the rate of interpersonal violence is high in sub-Saharan Africa. This is due in part to the high prevalence of armed conflict in this region. 3 People who live in regions with high rates of conflict face increased risk of injury from interpersonal violence, including non-conflict-related interpersonal violence. [4] [5] [6] Unlike other countries in sub-Saharan Africa, Malawi, since its independence from the British colonial rule in 1964, has not experienced internal armed conflict or civil war. Thus, it is an ideal country in sub-Saharan Africa to evaluate whether interpersonal violence is a large part of the overall trauma burden in the region due to a current or historical legacy of armed conflict or whether other factors are driving this interpersonal violence. The aim of this study was to determine the impact of interpersonal violence on the overall trauma burden at the tertiary referral hospital in the capital city, Lilongwe. We hypothesized that the rates of interpersonal violence in Malawi are similarly high when compared with other countries in the region and that victims of interpersonal violence differed from other trauma victims.
MeThoDs
We performed a retrospective review of the prospectively collected trauma registry at Kamuzu Central Hospital (KCH) in Lilongwe, Malawi, from January 2009 through December 2016. All patients who present to the emergency department with traumatic injuries are recorded. KCH is a 1000-bed hospital and a referral center for the central region of the country, with a population of approximately six million persons. Additionally, there is a 31-bed burn unit and a 4-bed 24-hour emergency department. There is no prehospital care system in Malawi and minimal basic life support measures are available prior to arrival at the hospital.
Injuries were classified as interpersonal violence if the mechanism of injury was assault and/or the injury was documented as intentional. Self-inflicted injuries were not considered interpersonal violence. All pediatric patients (<16 years of age) were excluded from this analysis. The mean, SD, and the shape of the distribution were calculated for each continuous variable, and frequencies were tabulated for categorical variables. We compared demographic and clinical variables between patients presenting following interpersonal violence and non-intentional injury. For categorical variables, we performed a Pearson's χ 2 test, whereas for continuous variables a Student's two-sample t-test compared normally distributed variables, and Kruskal-Wallis tested differences in parametric variables. A p value of <0.05 was considered statistically significant.
Open access
The relative risk of mortality for victims of interpersonal violence compared with non-intentional trauma victims was evaluated with a Poisson regression. The risk of interpersonal violence on mortality was adjusted for injury severity using the Malawi Trauma Score (MTS), 7 number of injuries, and night-time admission in the regression model. Factors potentially associated with mortality after interpersonal violence were evaluated with univariable log binomial regression of mortality, including sex, age, number of injuries, location of the most severe injury, mechanism of interpersonal violence (blunt vs. penetrating), and reported alcohol use. Factors with a p value ≤0.1 were included in the multivariable log binomial to identify factors associated with increased risk of mortality for victims of interpersonal violence. Data analysis was performed using STATA V.15 (StataCorp, College Park, TX).
resuLTs
During the study period, 72 438 adult patients presented after a trauma and were included in the trauma registry at KCH. Of these, 25 008 (34.5%) were victims of interpersonal violence (table 1). The majority of intentional injuries were classified primarily as assaults (97.7%). A small number of interpersonal violence cases were from intentional motor vehicle collisions (126, 0.5%), falls (69, 0.3%), burns (42, 0.2%), and other mechanisms (14, 0.2%) (table 2). Of the 251 gunshot wounds in the registry, 174 (69.3%) were the result of interpersonal violence, and 124 of the bites (6%) were from interpersonal violence.
The characteristics of patients between the interpersonal violence and non-intentional injury cohort differed ( 7 was used to estimate injury severity and could be calculated for 41 457 (57.6%) patients; interpersonal violence patients had higher injury severity, with a median MTS of 10 (IQR 8-12 vs. 8, IQR: 6-10; p<0.001), compared with the non-intentional injury cohort.
The timing of interpersonal violence differed from general traumas. More interpersonal violence victims were admitted at night (18:00-06:00) (47.4%, 11 838 vs. 31.9%, 14 889; p<0.001) and on weekends (38.7%, n=9686 vs. 30.1%, n=14 068; p<0.001). There were slightly more incidents of interpersonal violence in the hot, dry season (September-December), compared with other seasons, whereas the cold, dry season (June-August) was the most common season for non-intentional injuries (table 1) .
For 10 395 (41.5%) patients the mechanism of assault (blunt vs. penetrating) and/or weapon used was not recorded (table 2) . In 14 613 (58.4%) patients for whom assault weapon was documented, gun violence was uncommon in this population, comprising only 3.2% (n=195) of penetrating injuries and less than 1% of all interpersonal violence. Blunt assaults with hands/ feet caused 34.2% of injuries, whereas some type of object was used in the remaining documented cases.
Victims of interpersonal violence had a lower mortality rate (404, 1.62% vs. 1016, 2.39%; p<0.001) than non-intentional trauma victims, including lower prehospital mortality (1.02% vs. 1.21%; p=0.02). Compared with blunt interpersonal violence victims, the interpersonal violence patients with penetrating wounds had higher mortality (2.5% vs. 1%; p<0.001) and were more frequently brought in dead (1.6% vs. 0.5%; p<0.001) (table 3). Overall fewer interpersonal violence victims were admitted to the hospital than non-intentional injury patients (14%, n=3487 vs. 18.5%, n=8621; p<0.001). Of the victims of interpersonal violence, patients with penetrating wounds were more likely to be admitted (20% vs. 10.6%; p<0.001). Intensive care unit admission was similar between penetrating and blunt assaults (1.6% vs. 1.5%; p=0.8).
Log The risk of mortality from interpersonal violence compared with non-intentional traumas was lower (0.48, 95% CI 0.35 to 0.66, p<0.001) when adjusted for night admission, injury severity using MTS, number of injuries, and alcohol use (table 5) .
DIsCussIon
Interpersonal violence is a significant cause of morbidity and mortality for many populations globally. 2 We evaluated the role of interpersonal violence on overall trauma burden and trauma mortality in a sub-Saharan African country in peacetime. Using a large hospital-based trauma surveillance database, interpersonal violence accounted for 35% of the traumas evaluated in the cohort. There was a strong association between interpersonal violence and alcohol use. Mechanism and anatomic location of injury in interpersonal violence were associated with mortality. Patients with penetrating injuries and those with head injury following interpersonal violence had an increased risk of mortality.
Interpersonal violence rates are high in sub-Saharan Africa. 3 Violent conflict is the third leading cause of mortality worldwide. 8 Sub-Saharan Africa has the highest number of active armed conflicts, more than any other region globally. 6 There is a strong association between active and historical armed conflict and an increased incidence of interpersonal violence in a society. El Salvador, Guatemala, Liberia, and South Africa are just a few examples of countries where homicide rates remained high or increased in the postwar period. 9 Many assume it is this armed conflict, or the aggressive cultures that conflict creates, that drives the high rates of interpersonal violence. [4] [5] [6] Malawi, however, is a country that has never seen internal armed conflict since its independence. Despite this, over one-third of all traumas with severe enough injuries to present to a tertiary hospital are the result of interpersonal violence. Studies in other African countries, most with some ongoing interethnic conflict, similarly demonstrate elevated rates of interpersonal violence. The rates in countries like Ethiopia, Tanzania, and Uganda, while high at 22.2% to 28%, [10] [11] [12] were lower than the rate in this study. Furthermore, the rate of trauma-related mortality attributable to interpersonal violence is much higher in many sub-Saharan African countries, reported at 13% to 70%, [12] [13] [14] in contrast to high-income countries like Norway and the UK, where rates range from 1.7% to 3.6%. 15 16 Men are more commonly the victims of violence worldwide, with the average rate of fatal violence against men compared with women of 3.2:1, but as high as 5.7:1 in some sub-Saharan African countries. 10 11 17 This was true in our population in Malawi. However, as interpersonal violence was self-reported or caregiver-reported, we suspect that the rate of interpersonal violence including domestic violence and sexual assault may have been higher for women and under-reported. Sexual assault or rape was reported as the mechanism in less than 1% of all episodes of interpersonal violence, which suggests significant under-reporting as rates of intimate partner violence in Malawi have been estimated at 11% to 13% 18 and up to 70% in some LMICs. 18 19 Future efforts to understand the specific role of gender in interpersonal violence in Malawi must seek additional forums to identify victims and specific risk factors, as many people may be reluctant to admit to interpersonal violence on arrival in the emergency department, especially when the potential perpetrator of the violence is present. Specific screening programs to identify victims of sexual assault and intimate partner violence are needed both to accurately characterize the impact of these on the trauma burden and to develop programs to support victims and prevent this type of violence.
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Alcohol use was significantly higher in victims of interpersonal violence than non-intentional traumas. As this was also self-reported, alcohol use is likely even higher. Alcohol use is a known risk factor for interpersonal violence. 10 20 Alcohol impacts cognitive and motor function, increasing the risk that people who are intoxicated may become victims of violence. 17 In some studies the use of alcohol by either the victim or the perpetrator of violence was as high as 67%. 11 Whereas the rate of alcohol use was significantly higher in the interpersonal violence victims in our study, at 16.5%, it is much lower overall than the 27% to 47% found in other published reports about the association between alcohol use and injury. 17 Our lower rate likely represents under-reporting, as routine blood alcohol levels are not currently checked. To improve the understanding of how alcohol impacts injuries in Malawi, all trauma victims should have their alcohol levels routinely measured. This is especially true as survivors of violence who develop post-traumatic stress disorder are even more likely to abuse alcohol, putting them again in harm's way. 17 Poverty has been linked to increased rates of interpersonal violence.
11 19 21 Poverty and the accompanying stress can make people living in a poor household feel frustrated, angry, and inadequate. Unfortunately, it is often the other family members who are the outlet for this anger, through violence. 19 Although we did not collect specific information on individual patient poverty level as part of the trauma registry, victims of interpersonal violence were more frequently unemployed than the rest of the trauma cohort, as has been found in other sub-Saharan countries. 11 This suggests that the underlying drivers of interpersonal violence-in the absence of formal ethnic strife or warmay be socioeconomic factors like poverty.
A unique aspect of interpersonal violence, particularly in LMICs, is the role of "mob justice." This is a form of public extrajudicial punishment where an alleged criminal is humiliated, beaten, or summarily executed by a crowd or vigilantes. This form of street justice occurs where dysfunctional and/or corrupt judiciary systems and law enforcement exist and the people choose to take the law into their own hands. In many countries in sub-Saharan Africa, within a milieu of poverty and weak governance, corruption is pervasive, particularly in law enforcement. 22 23 There is little published research on the impact on this type of social policing and its impact on trauma rates in Malawi and similar countries. The role of mob justice in the high rate of interpersonal violence was not captured in our study but warrants further specific investigations. Improved policing and formal consequences for crimes could potentially decrease this source of traumatic injury.
Limitations
There are several limitations to our study. This is a retrospective review of prospectively collected data and is subject to the limitations of the study design. Both the intent of the injury and the use of alcohol were self-reported and thus likely under-reported. The lower rate of women reporting interpersonal violence may reflect an unwillingness to report intimate partner violence. 18 Furthermore, the assault weapon was missing from a large number of patients. Despite these limitations, this study is important because KCH is one of the only hospitals that have maintained a trauma registry in a low-income sub-Saharan African country for nearly a decade. With its large sample size, which captures admitted, discharged, and dead-on-arrival victims of interpersonal violence, this study is unique in its ability to characterize the large role interpersonal violence contributes to the trauma burden in sub-Saharan Africa, even in a country at peace and without a history of internal conflict.
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ConCLusIon
The proportion of the trauma burden attributable to interpersonal violence in Malawi is very high, despite the fact that the country has never experienced internal conflict. Alcohol, male sex, and unemployment were associated with interpersonal violence. Routine screening for alcohol use should be adopted for trauma victims and resources developed to treat alcohol dependence. The high rate of interpersonal violence makes further study of it in Malawi essential for designing public health interventions to decrease its contribution to the trauma burden, including identifying at-risk populations and determining whether mob justice plays an important role in interpersonal violence.
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